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51 ABSTRACT

A thermosensitive recording material which comprises
employing a colorless or light-colored leuco-dye, a
binder, a specified developer and a specified thermosen-
sitivity promoter as principal components and incorpo-
ratlng them in a thermosensitive color formmg layer.
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1
THERMOSENSITIVE RECORDING MATERIAL

BACKGROUND OF THE INVENTION

(a) Field of the invention |

The present invention relates to a thermosensitive
recording material, in particular relates to a thermosen-
sitive recording material improved so as to attain a high
density developed color image by employing a colorless

or light-colored leuco-dye and a specified compound

(developer) as color forming components and further
adding a specified thermosensitivity promoter thereto.

(b) Description of the prior art

The conventional thermosensitive recordmg material
normally comprises forming the so-called thermosensi-
‘tive color forming layer devised so as to form color
when heated on the surface of a substrate such as paper,
plastic sheet, synthetic paper or the like, wherein a
thermal printer housing a thermal head therein or the
like 1s utilized for heating purposes. The thermosensi-
tive recording process using such a recording material
has hitherto been utilized for the output recording pur-
poses in electronic calculators, facsimile, measuring
machines and the like, to say nothing of having been
utilized for the reproduction purpose of books, docu-
ments and the like. In particular, the recording material,
prepared by forming a thermosensitive color forming
layer containing a colorless or light-colored leuco-dye
with a lactone, lactam or spiropyran ring and an acidic
substance (for instance, an organic acid or a phenolic
substance) as thermosensitive color forming compo-
nents on a substrate, has been publicly utilized because
it produces a clear-cut color tone.

However, lately there have been increasing require-
ments for high speed and high density in said output
machines, and the fact is that the thermosensitive re-
cording material utilizing the above mentioned color
forming components can not fulfil such requirements.

To cope with such requirements, there have usually
been made various attempts to promote the thermosen-
sitivity in thermosensitive recordmg and to achieve
high speed in recording by incorporating thermosensi-
tive promoters such as stearic acid amide, linolic acid
amide, lauric acid amide, myristic acid amide, hardened
beef fatty acid amide, palmitic acid amide, oleic acid
amide, rice sugar fatty acid amide, coconut fatty acid
amide, or methylol compounds of these fatty acid am-
ides, and fatty acid amide type compounds such as me-
thylenebisstearic acid amide, ethylenebisstearic acid
amide and the like in the thermosensitive color forming
layer. However, such thermosensitive recording mate-
rials can not meet the requirement for thermosensitivity
satisfactorily and are noted defective in that the use of
said thermosensitive promoters in large quantities
causes attachment of dregs to the thermal head during
long-run recording, resulting in a sticking phenomenon
which acts to retard the sliding speed of the head and
deteriorate the clearness of the developed color image
heavily, whereby it becomes necessary to clean the
thermal head so often in order to remove such trouble.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to eliminate the
shortcomings inherent in the conventional recording
materials, in particular to provide a thermosensitive
recording material which is entirely freed from the
trouble such as deterioration in clearness of the devel-
oped color image, attachment of dregs, occurrence of

10

15

20

25

30

35

45

50

35

60

65

2

sticking phenomenon to retard the shdmg speed of the
head and the like.

In order to achieve the above object our inventors
have carried out a series of studies and investigations to

discover that the aforesaid problems included in the

conventional thermosensitive recordingg materials can
be dissolved at once by employing a colorless or light-
colored leuco-dye and a specified compound (devel-

- oper) as thermosensitive color forming components,

and further adding another specified compound (ther-
mosensitivity promoter) thereto. The present invention
has been completed on the basis of the above discovery.
In other words, the -present invention is concerned
with a thermosensitive recording material which com-
prises a thermosensitive color forming layer consisting
essentially of a colorless or light-colored leuco-dye, a
developer and a thermosensitivity promoter in conjunc-
tion with a binder, wherein as said developer there is
used at least a member selected from the grup consisting
of compounds having the following general formulas:

o (A-1)

C~0

(X)m

(Y)r

(wherein X' represents halogen, nitro or hydrogen, Y’
represents hydrogen, lower alkyl, lower alkoxy, halo-
gen, hydroxyl, benzyl, benzoyl, carboxyl, phenoxy,

acetyl or nitro, and m and n each 1s an integer such as 0,
1, 2 or 3),

Qe

(X" (Y")n

(A-2)

(wherein X" represents hydrogen, nitro or hydroxyl,
Y"” represents hydrogen, lower alkyl, lower alkoxy,
halogen, nitro or hydroxyl, and m and n each is an

integer such as 0, 1, 2 or 3.), and

(A-3)

@c_o_%@

XIII‘ Yll!

(wherein X"’ 'represents hydrogen, methyl, nitro or

halogen, Y’ represents hydrogen, methyl, nitro, hy-
droxyl or halogen.), and as said thermosensitivity pro-
moter there is used at least a member selected from the |

group consisting of compounds havmg the following
general formulas:

(wherein R! represents hydrogen, alkyl, alkoxy, halo-
gen, nitro, nitrile, acetoxy, substituted or unsubstituted

(B-1)



4,444,844

3

benzoyloxy, substituted or unsubstituted benzoxy, sub-
stituted or unsubstituted aralkyl or substituted or unsub-
stituted aralkyloxy, and R2 represents hydrogen; alk-
oxy, halogen, nitro, nitrile, acetoxy, substituted or un-
substituted benzoyloxy, substituted or  unsubstituted
benzoxy, substituted or unsubstituted aralkyl, substi-

tuted or unsubstituted aralkyloxy, formyl ary]ketone or
aryl) and o |

o | | -
| co. '{I:I) ‘
R3 o @ CO—R*4

(wherein R3 represents hydrogen, alkyl, alkoxy or halo-
gen, and R4 represents alkyl, substituted or unsubsti-
tuted aralkyl, or substituted or unsubstltuted phenyl.)

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Explaining the present invention in more detail, it
may be said that the thermosensitive recording material
according to the present invention has improved the
shortcomings inherent in the conventional recording
materials remarkably by incorporating at least a com-
pound selected from each of Group A (developers) and
Group B (thermosensitive promoters) having the afore-
said general formulas together with a leuco-dye in the
thermosensitive color forming layer.

In the concrete, the compounds represented by the
general formulas belonging to Group (A) are enumer-
ated hereinafter: The following are enumerated as the
- typical compounds having the general formula (A-1):
4-hydroxybenzoic acid phenylester, |
4-hydroxybenzoic acid(2-methoxyphenyl)ester,
4-hydroxybenzoic acnd(Z-methoxy-4—methy1phenyl)es—

ter,
4-hydroxybenzoic amd(Z-carboxyphenyl)ester
4-hydroxybenzoic acid (4-butylphenyl)ester,
3-hydroxybenzoic acid(4-carboxyphenyl)ester,
salicylic acid(2-chlorophenyl)ester,
salicylic acid(4-chlorophenyl)ester,
salicylic acid(2,4-dichlorophenylester,
salicylic acid(2,6-dichlorophenyl)ester,

- salicylic acid(2,4,6-trichlorophenyl)ester,
salicylic acid(2-bromophenyl)ester,
salicylic acid(4-bromophenyl)ester,
salicylic acid(2,4-dibromophenyl)ester,
salicylic acid(2,6-dibromophenyl)ester,
salicylic acid(2,4,6-tribromophenyl)ester,
salicylic acid(3-methylphenyl)ester,
salicylic acid(4-tert-butylphenylester,
salicylic acid(4-tert-amylphenyl)ester,
salicylic acid(2-methoxyphenyl)ester,
salicylic acid(3-methoxyphenyl)ester,
salicylic acid(4-hydroxyphenyl)ester,
salicylic acid(4-benzylphenyl)ester,
salicylic acid(4-benzoylphenyl)ester,
salicylic acid(2-carboxyphenyl)ester,
salicylic acid(4-acetylphenyl)ester,
salicylic acid(4-phenoxyphenyl)ester,
salicylic acid(3-hydroxyphenyl)ester,
salicylic acid(4-chloro-3-methylphenyl)ester,
salicylic amd(2-methoxy-4~a]1y1phenyl)ester
d-chlorosalicylic acid phenylester,
3,5-dichlorosalicylic acid phenylester,
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| 4
J-bromosalicylic acid(3-nitrophenyl)ester,
S5-bromosalicylic acid(4-nitrophenyl)ester,
S-bromosalicylic acid(metatoluyl)ester,
J-bromosalicylic acid(paratoluyl)ester,
J-bromosalicylic acid(orthotoluylester,

3,5-dibromosalicylic acid phenylester,

3,5-dibromosalicylic acid(orthotoluyl)ester,
3,5-dibromosalicylic .acid(metatoluyl)ester, and
3,5-dibromosalicylic acid(paratoluyl)ester.
The following are enumerated as the typical com-
pounds having the general formula (A-2):

benzoic acid(2-hydroxyphenyl)ester,

benzoic acid(3-hydroxyphenyl)ester,

benzoic acid(3-nitro-2-hydroxyphenyl)ester,

benzoic acid(6-nitro-3-hydroxyphenyl)ester,
benzoic acid(4-bromo-3-hydroxyphenyl)ester,

benzoic acid(4,6-dibromo-3-hydroxyphenyl)ester,

benzoic acid(2,4,6-tribromo-3-hydroxyphenyl)ester,

benzoic acid(2-methyl-6-hydroxyphenyl)ester,
benzoic acid(3-methyl-4-hydroxyphenylester,

‘benzoic acid(4-methyl-2-hydroxyphenyl)ester,

benzoic acid(3,4-dimethyl-5-hydroxyphenyl)ester,
benzoic acid(2,3-dimethyl-4-hydroxyphenyl)ester,

‘benzoic acid(2,4-dimethyl-6-hydroxyphenyl)ester,

benzoic acid(2,5-dimethyl-4-hydroxyphenyl)ester,
benzoic acid(2,3 5-dlmethyl-4~hydroxyphenyl)ester, |

benzoic acid(2,3-dihydroxyphenyl)ester,

benzoic acid(4-methoxy-2-hydroxyphenyl)ester,
4-nitrobenzoic acid-(2-hydroxyphenyl)ester,
4-nitrobenzoic acid-(3-hydroxyphenyl)ester, and
4-nitrobenzoic acid-(4-hydroxyphenyl)ester.
And, the following are enumerated as the typlcal com-
pound having the general formula (A-3):
4-hydroxybenzoic acid benzylester,
3-chloro-4-hydroxybenzoic acid benzylester, |
salicylic acid-4-nitrobenzylester, and =~
-hydroxybenzcnc acid-4-nitrobenzylester.

In the concrete, the compounds represented by the
general formulas belonging to Group (B) are enumer-
ated hereinafter: The following are enumerated as the
typical compounds having the genera] formula (B 1)

benzoic acid phenylester,

benzoic ac1d-4-methy1phenylester

benzoic acid-4-chlorophenylester,
benzoic acid-2,4-dichlorophenylester,
benzoic acid-2,4,6-trichlorophenylester,
benzoic a(:1d-2-methyl-4—chlor0pheny1ester,
benzoic acid-3-bromophenylester,

benzoic acid-2,4-dibromophenylester,
benzoic acid-3-iodophenylester,

benzoic acid-3-nitrophenylester,

benzoic acid-4-methyl-2, 6-dichlorophenylester,

benzoic acid-4-isopropylphenylester,

benzoic acid-4-tertiary butylphenylester,
benzoic acid-4-benzylphenylester,

benzoic acid-4-(1'-naphthylphenylester,
benzoic acid-2-benzoyloxyphenylester,

benzoic acid-4-(2'-methyl)diphenylester,

benzoic acid-2-pherylethyl oxyphenylester,
benzoic acid-2-acetoxyphenylester,

benzoic acid-4-methoxyphenylester,

benzoic 301d-4-(4’-methyl)phenoxypheny]ester,
4-methylbenzoic acid phenylester, |
4-methoxybenzoic acid phenylester,
4-phenoxybenzoic acid phenylester,
4-acetoxybenzoic acid phenylester,
4-methoxybenzoic 301d-4—meth0xyphenylester,
2-acetoxybenzmc acid phenylester, | |
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2-benzoyloxybenzoic acid phenylester, IR | |
2-nitrobenzoic acid-4-methylphenylester, ' - Kk o Ry
4-nitrobenzoic amd-4~methylphenylester : - | | - _ 0
4-benzoyloxy benzophenone, : 5

2-benzoylexy-4’-methylbenzophenone,
benzoic acid-4-cyanophenylester,
4-methylbenzoic ac:d-4-eyan0phenylester |
3-methylbenzoic acid-4-cyanophenylester, 10
~ 4-ethylbenzoic acid-4-cyanophenylester, '
4-methoxybenzoic acid-4-cyanophenylester,
3-methoxybenzoic acid-4-cyanophenylester, and
2-methoxybenzoic aeidf4-eyanopheny1ester. -

| 15
‘And, the following are enumerated as the typical com- (wherein Rx, Ry and Rz are the same as defined in the
pounds having the general formula (B-2): preceding (a).) |
4-benzoyloxybenzoic acid methylester, @ - In the concrete, the above mentioned compounds are
4-benzoyloxybenzoic acid ethylester, 5 gn;melt;teld as fﬂléo_}”;f* —
4-benzoylonybenzeic acid benzylester, . _ 3 dlethylam1n0-6-methyl 7-eh10;'0fluoran
4-benzoyloxybenzoic acid phenylester, | (c) Fluoran dyes:
2-benzoyloxybenzoic acid phenylester, s 3-cyclohexylamino-6-chlorofluoran, |
4-[4-methylbenzoyloxy]benzoic acid ethylester, 3- (fl_f ,N-diethylamino)- >-methyl-7-(N, N-dlbenzylammo)
: | SR ran,
4—[4’-methoxybenzoylexy]bennmc eCId ethylester, and 3-p;'?)11 idino-6-methyl-7-anilino fluoran,
4-[4'-chlorobenzoyloxy]benzoic acid ethylester. - 2-{N-(3"-trifluoromethylph enyl)amm 0}-6-die-
As the leuco-dye and binder there may be used any thylaminofluoran, and
one of those having been employed up to now. The 30 2-{3,6-bis(diethylamino)-9- (O-chloreamlmo)xanthyl
typical concrete examples will be cited as follows. benzoic acid lactam}.
(1) Leuco-dyes: | - e I('Icill)u%aac1:0:(1e compounds having the following general
(a) Tnphenylmethane dyes having the followmg gen-
eral formula | | -3 - R7 RS
. .- Rj | | 1 X1
. O O ”
N
40 Rﬁ/_
| X3
45
(X4)n'
30

(wherein RS and RS each represents hydrogen, lower

(wherein Rx, Ry and Rz ééch repreeents hydrogen - alkyl, substituted or unsubstituted aralkyl, substituted or

| o _ __ i unsubstituted phenyl, cyanoethyl, or B-halogenated
hydroxyl, halogen, alkyl, nitro, amino, dialkylamino, ethyl, or RS alf d RS, taken together, represen tg— CH.

monoalkylamino or allyl.). 55 2—4, —CHz—s, or —CHz—0—CHj;—j, R7 and R3
In the concrete, the above mentloned compounds are each represents hydrogen, lower alkyl, aralkyl, amyl or
enumerated as follows: - ~phenyl, either of R7and R8represents hydrogen, X1, X2

' 3,3-bis(p-dime thylammophenyl)ph thalide | and X3 each represents hydrogen, lower alkyl, lower

. alkoxy, halogen, halogenated methyl, nitro, amino or
3,3-bis(p-dimethylaminophenyl)-6-dimethylaminoph- 60 substituted amino, X* represents hydrogen, halogen,

thalide (31'10131131' name: Crystal Violet Lactone), lower alkyl or lower alkoxy, and n’ represents an inte-
3,3-bis(p- dnnethylammophenyl) 6- dlethylammophtha- ger ranging from 1to 4.).
lide, In the concrete, the above mentioned compounds are

3,3-b I henvD-6-chi , enumerated as follows:

3, : bls(p 31:1 ethly 01? en]Ly )h h‘azl dorephthahde and 65 3- (2'-hydr0xy-4'-d1methylammophenyl) 3- (2'-methoxy-
-bis(p-dibutylaminophenyl)phthalide | 5’-chlorophenyl)phthalide, |
(b) F11101'311 dyes havmg the followmg genera] for- 3-(2'-hydroxy-4'- dlmethylam1n0phenyl) 3- (2'—methoxy-

mula: S S 5'-n1tr0phenyl)phthallde
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3-(2'-hydroxy-4'-diethylaminophenyl)-3-(2'-methoxy-

5'-methylphenyl)phthalide, and
3.(2'-methoxy-4'-dimethylaminophenyl)-3-(2’-hydroxy-

4’-chloro-5'-methyiphenyl)phthalide.

(2) Binders .

As typical binders suitably used herein there may be
enumerated water soluble ones such as polyvinyl alco-

hol, methoxycellulose, hydroxyethylcellulose, carboxy-
methylcellulose, polyvinyl pyrrolidone, polyacryl-
amide, polyacrylic acid, starch, gelatin and the like, or
aqueous emulsion type ones such as polystyrene, vinyl
chloride-vinyl acetate copolymer, polybutylmethacry-
late and the like. |
The thermosensitive recording material according to

10

the present invention can more improve the clearness of 15

developed color by further adding a proper quantity
(about 5 to 50% by weight) of fine powdered calcium

carbonate, silica, alumina, magnesia, talc, barium sul-

fate, aluminum stearate or the like in the thermosensi-
tive color forming layer, and can more improve the
slidability of the thermal head by further adding a
proper quantity (about 3 to 30% by weight) of a lubri-
cant such as linseed oil, tung o1l, wax, paraffin, polyeth-
ylene wax, paraffin chloride or the like in the said layer.
In this connection, it is to be noted that the object of the
present invention of course can be achieved satisfacto-
rily even when their addition is omitted.

A number of compounds enumerated above are all
readily available commercially, and may be manufac-
tured by synthesis.

The thermosensitive recording material according to
the present invention may actually be prepared by pro-
viding, on the substrate, the thermosensitive color form-
ing layer which comprises dispersing, in the binder, the
above mentioned  leuco-dye and compounds repre-
sented by the general formulas Group (A) and Group
(B) as principal components. In this instance, the quan-
tity of the compound (developer) represented by the
general formula Group (A) used is preferably in the
range of 1 to 5 parts by weight per part by weight of the
leuco-dye contained in the thermosensitive color form-
ing layer. In case said quantity is less than 1 part by
weight the developed color image with satisfactory
density 1s not obtainable, while in case the quantity is
more than 5 parts by weight there is no possibility that
the effects are increased that much. On the other hand,
the quantity of the compound (thermosensitivity pro-
moter) represented by the general formula Group (B)
used 1s preferably in the range of 0.5 to 4 parts by
weight per part by weight of the leuco-dye contained in
the thermosensitive color forming layer. In case said
quantity is less than 0.5 the thermosensitivity is not
enhanced satisfactorily, while in case the quantity is
more than 4 parts by weight there is no possibility that
the effects are increased that much.

Further, the quantity of the leuco-dye contained in
the thermosensitive color forming layer, which is need-
less to define so strictly but varies somewhat depending
on the quantity of binder used, is preferably in the range
of about 5 to 20% by weight of the overall thermosensi-
tive color forming layer. Still further, 1t 1s preferable
that the quantity of said binder should be in the range of
about 10 to 40% by weight of the thermosensitive color
forming layer. The thickness of the thermosensitive
color forming layer (the quantity of solid adhered) is
preferable to be in the range of about 5 to 10 g/m>.

The preparation of the thermosensitive recording
material according to the present invention is effected in
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the usual manner of making a thermosensitive color
forming layer-forming solution and applying this solu-
tion on the substrate (paper, plastic film, synthetic pa-
per, cloth or the like) and drying. As stated previously,
the leuco-dyes, compounds having the general formula
Group (A), compounds having the general formula
Group (B) and binders may each be used singly or in
concurrent use of two kinds or more. |

The thus prepared thermosensitive recording mate-
rial of the present invention was observed to have vari-
ous superior characteristics that due to its markedly
high thermosensitivity a clear-cut and high density de-
veloped color image can be obtained using a small quan-
tity of heat energy, and besides it can prevent adhesion
of dregs to the thermosensitive head to thereby exhibit
superior slidability capable of enduring long-run print
recording. Further, the thermosensitive recording ma-
terial of the present invention was observed to be com-
pletely freed from fogging during long period of stor-
age and capable of enduring long period of use.

Generally speaking, as the properties or conditions
for the thermosensitive recording material to obtain a
clear-cut high density image using a small quantity of
heat energy there can be enumerated: (i) the leuco-dye
and/or developer (color forming agent) per se have a
low melting point, (ii) the thermosensitivity promoter
exerts a significant influence upon a drop in melting
point of the leuco-dye and/or developer, (iii) both the
developer and thermosensitivity promoter exhibit a
superior mutual solubility against the leuco-dye, (iv) the
thermosensitive color forming layer is low in viscosity
when subjected to heat melting operation, and (v) the
thermosensitive color forming layer per se is insoluble
in water, is superior in thermal stability and further is
superior in smoothness. Among them, the preceding (ii)
and (1ii) are considered to exert a significant influence
upon accomplishment of high speed recording.

The use of the thermosensitive recording material
according to the present invention permits to attain the
above mentioned good results. However, the detailed
reason why such results are produced thereby is not
clarified yet. At any rate, it may be conjectured that the
compounds belonging to Group (A) and Group (B)
represented by the above mentioned general formulas
of the present invention have satisfactorily met the
above properties or conditions (1), (i1), (iii), (1v) and (v),
and further mutual combinations between these com-
pounds represented by Group (A) and Group (B) have
contributed to produce such good results.

Further, the thermosensitive recording material ac-
cording to the present invention was observed to pre-
vent adhesion of dregs to the thermosensitive head with
effect. This is considered to have been achieved due to
the fact that both the compounds belonging to Group
(A) and those belonging to Group (B) represented by
the aforesaid general formulas are thermally stable and
low in viscosity when subjected to heat melting opera-
tion, and the thermosensitive color forming layer is
superior in surface property when subjected to heat
print recording. | |

Still further, the thermosensitive recording material
according to the present invention is considered to have
produced a high density developed color image using a
small quantity of heat energy because a superior mutual
solubility exists between the compounds represented by
the general formulas Group (A) and those represented
by the general formulas Group (B) and consequently
the efficiency to the thermosensitive color forming



4,444,844

9

principal component (leuco-dye) increases at a geomet-
rical ratio, thereby enhancmg the thermosensmwty
markedly.

EXAMPLES
Every part appearing hereinafter is part by weight.

EXAMPLE 1

The following compositions were each mixed and
dispersed for 10 hours by means of a ball mill to thereby
obtain Dispersion A and Dispersion B. Thereafter, Dis-
persion A and Dispersion B were mixed together to

obtain a solution for use in the formatlon of a thermo--

sensitive color forming layer

- (Composition of Dispersion A) -
3-(N—methyl-N—cyclohexyl)amino-6-methyl-7- 3.7 parts
anilinofluoran
10% aqueous polyvinyl alcohol solution 20.0 parts
Water 24.3 parts
(Composition of Dispersion B) |
4-hydroxybenzoic acid(4-butyiphenyl)ester 16.0 parts
4-methoxybenzoic acid phenylester 11.0 parts
Hydroxyethy! cellulose 4.0 parts
Calcium carbonate 3.0 parts
Water 16.0 parts

The thus prepared thermosensitive color forming
layer-forming solution was applied on the surface of a
high quality paper (50 g/m?) by means of a wire bar and
dried to thereby form a thermosensitive color forming
layer whose quantity of solids adhered was about 6.3
g/m?2. Thus, a thermosensitive recording material (arti-
cle of the present invention) was obtained.

The thus prepared recording material was printed by
means of a thermal printer housing a thermal head
therein (under the conditions: 95° C., 14 volts and 1. 56
m sec) to obtain a clear-cut black image. .

For comparison’s sake, a control thermosensitive
recording material was prepared in accordance with the
exactly same procedure except that the 4-hydroxyben-
zoic acid(4-butylphenyl)-ester and 4-methoxybenzoic
phenylester were removed. This control thermosensi-
tive recording material and that of the present invention
were measured with reference to color forming ability
at printing temperatures shown in Table-1 (the other
conditions are 14 volts and 1.56 m sec). The obtalned
results are as shown in Table-1.

TABLE 1}
Our invention material Control material

75° C. 0.25 0.13

80° C. 0.84 0.37

85° C. 1.05 0.49

90° C. 1.17 0.75

95° C. 1.20 0.85
100° C. 1.24 0.90
105° C. 1.26 0.92
110° C. 1.27 094

{Note)

The numerical values in the table each denotes a developed color image density.

This density was evaluated by measuring the reflection density of each recording
material using a Macbeth densitometer.

It was clearly confirmed from the results in Table-1
that the recording material of the present invention
could produce a developed color image having a satis-

10

20

10

Further, both recording materials were subjected to
long-run print recording to find that the recording ma-
terial of the present invention was completely freed
from the occurrence of tacky dregs at the thermal head
and sticking phenomenon and was extremely good in
the slidability of the thermal head, while in the control
recording material, tarry dregs adhered to the thermal

head and the slidability of the thermal head was thereby
deteriorated.

EXAMPLES 2 and 5
Four kinds of thermosensitive recording materials
were prepared by repeating the exactly same procedure
of Example 1 except that (2) 4-hydroxybenzoic acid(2-
methoxyphenyl)ester, (3) salicylic acid(4-benzoyl-
phenylester, (4) benzoic acid-3-methyl-4-hydroxyphe-
nylester and (5) 4-hydroxybenzoic acid benzylester

were employed in place of the 4-hydroxybenzoic -
acid(4-butylphenyl)ester. Each of these thermosensitive

‘recording materials was printed according to the same

- procedure as Example 1 to show the following highly
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energy at a low temperature, while the control record-
ing material produced a developed color image having
an extremely deteriorated density.

heat-sensitive results that a clear-cut black image was
obtained speedily and a satisfactorily high density de-
veloped color image was obtained using a very small
quantity of heat energy at low temperature as the re-
cording material in Example 1 of the present invention
did. Those thermosensitive recording materials, further,
could achieve the same superior results in the slidability
against the thermal head and printing aptitudes as the -
recording material in Example 1 off the present inven-
tion did.

EXAMPLES 6 to 11

Six kinds of thermosensitive recording materials were -

prepared by repeating the exactly same procedure of
Example 1 except that (6) benzoic acid phenylester, (7) .

‘benzoic acid-4-benzylphenylester, (8) benzoic acid-4-

cyanophenylester, (9) 3-methylbenzoic acid-4-
cyanophenylester, (10) 4-benzoyloxybenzoic acid ethyl-
ester and (11) 4-benzoyloxybenzoic acid phenylester
were employed in place of the 4-methoxybenzoic acid
phenylester. Each of these thermosensitive recording
materials was printed according to the same procedure
as Example 1 to show the following highly heat-sensi-
tive results that a clear-cut black image was obtained
speedily and a satisfactorily high density developed
color image was obtained using a very small quantity of
heat energy at low temperature as the recording mate-
rial in Example 1 of the present invention did. These
thermosensitive recording materials, further, could
achieve the same superior results in the slidability
against the thermal head and printing aptitudes as the
recording matena] in Example 1 of the present inven-
tion did.

We claim:
1. A thermosensitive recording material comprising a

- substrate, a thermosensitive color-forming layer on said

substrate, said thermosensitive color forming layer con-
sisting essentially of a colorless or light-colored leuco-
dye, at least one kind of developer selected from the
group consisting of compounds represented by the fol-
lowing general formulas (A-1), (A-2) and (A-3), at least
one kind of thermosensitivity promoter selected from
the group consisting of compounds represented by the
following general formulas (B-1; L) and (B-2), and a
binder:
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- General formula (A-1)

X)rm

(Y)n

wherein X' represents halogen, nitro or hydrogen, Y’ 10
represents hydmgen,' lower élkyl, lower alkoxy, halo-
gen, hydroxyl, benzyl', benzoyl, carboxyl, phenoxy,
acetyl, allyl or nitro, and m and n each 1s an integer of

0,1,20r3, 15
General formula (A-2)
- 20
| (x”)?". Y")n
wherein X" represents hydrogen, nitro or hydroxyl, y” »

represents hydrogen, lower alkyl, lower alkoxy, halo-
gen, nitro or hydroxyl, and m and n each is an integer of
0,1,20r3, .

30
General fonnul.ﬁ (A-3)
HO 'Y'l'll
ﬁ'fO"CHg 35
O
th\'

. < ey | | | e, 40
wherein X" represents hydrogen, methyl, nitro or halo-
gen, Y'" represents hydrogen, methyl, mtro, hydroxyl
or halogen, |

45
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General formula (B-1)

9] R2

|
C—O

- RI7.

wherein R! represents hydrogen, alkyl, alkoxy, halo-

gen, nitro, cyano, acetoxy, substituted or unsubstituted

benzoyloxy, substituted or unsubstituted benzoxy, sub-
stituted or unsubstituted aralkyl or substituted or unsub-
stituted aralkyloxy, and R? represents hydrogen, alkyl,
alkoxy, halogen, nitro, cyano, acetoxy, substituted or
unsubstituted benzoyloxy, substituted or unsubstituted
benzoxy, substituted or unsubstituted aralkyl, substi-
tuted or unsubstituted aralkyloxy, formyl, arylketone or
aryl, and

General formula (B-2)

wherein R3 represents hydrogen, alkyl, alkoxy or halo-
gen, and R4 represents alkyl, substituted or unsubsti-
tuted aralkyl, or substituted or unsubstituted phenyl.

2. A recording material as claimed in claim 1 wherein
sald substrate is paper, plastic film, synthetic paper or
cloth. | o

3. A recording material as claimed in claim 1 wherein
the developer having the general fiormulas (A-1) (A-2)
and (A-3) i1s contained in the thermosensitive color
forming layer in a quantity ranging from 1 to 5 parts by
weight per part by weight of the leuco-dye, the ther-
mosensitivity promoter having the general formulas
(B-1) and (b-2) is contained in the thermosensitive color
forming layer in a quantity ranging from 0.4 to 4 parts
by weight per part by weight of the leuco-dye, and the
leuco-dye is contained in the thermosensitive color
forming layer in a guantity ranging from 3 to 20% by
weight. |

| £ x % % K
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